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The question of parity conservation in @ decays and in hyperon and meson decays i= examined. Possible
experiments are suggested which might test parity conservation in these interactions,

ECENT experimental data indicate closely iden-
tical masses' and lifetimes® of the (=K ) and
the ++(=K.s*) mesons. On the other hand, analyses
of the decay products of ++ strongly suggest on the
grounds of angular momentum and parity conservation
that the v+ and #* are not the same particle. This poses
a rather puzzling situation that has been extensively
discussed.*

One way out of the difficulty is to assume that
parity is not strictly conserved, so that ¢ and +* are
two different decay modes of the same particle, which
necessarily has a single mass value and a single lifetime.
We wish to analyze this possibility in the present paper
against the background of the existing experimental

PRESENT EXFERIMENTAL LIMIT ON
PARITY NONCONSERVATION

If parity is not strictly conserved, all atomic and
nuclear states become mixtures consisting mainly of
the state they are usually assigned, together with small
percentages of states possessing the opposite parity. The
fractional weight of the latter will be called ¥, It is a
quantity that characterizes the degree of violation of
parity conservation.

The existence of parity selection rules which work
well in atomic and nuclear physics is a clear indication
that the degree of mixing, &, cannot be large. From
such considerations one can impose the limit #= (r/A),
which for atomic spectroscopy is, in most cases, ~10r%,
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The conservation of parity is usually accepted
without gquestions concerning its possible limit of
validity being asked. There is actually no a priori
reason why its violation is undesirable. As is well
known, its violation implies the existence of a right-left
asymmetry. We have seen in the above some possible
experimental tests of this asymmetry. These experi-
ments test whether the present elementary particles
exhibit asymmetrical behavior with respect to the
right and the left. If such asymmetry is indeed found,
the question could still be raised whether there could
not exist corresponding elementary particles exhibiting
opposite asymmetry such that in the broader sense
there will still be over-all right-left symmetry. If this
is the case, it should be pointed out, there must exist
two kinds of protons pg and gy, the right-handed one
and the left-handed one. Furthermore, at the present
time the protons in the laboratory must be predomi-
nantly of one kind in order to produce the supposedly
observed asymmetry, and also to give rise to the
observed Fermi-Dirac statistical character of the
proton. This means that the free oscillation period
between them must be longer than the age of the
universe. They could therefore both be regarded as
stable particles. Furthermore, the numbers of px and
p1 must be s&parately mnE-ErvEd However, the inter-

invariance is preserved in 8 decay. This however, will
not be assumed in the following,

Calculation with this interaction proceeds exactly
as usual. One obtains, e.g., for the energy and angle
distribution of the electron in an allowed transition
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In the above expression all unexplained notations are
identical with the standard nﬂtamns (See, e.g., the

article by Rose.®)
’lhe ahﬂve Expressmn r_lnea not contain an}r inter-
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INTRODUCTION

HE principal theme of this discourse is the grent

difference between the relation of special relativ-
ity and quantum theory on the one hand, and gencral
relativity and quantum thesty on the other, Most aof
ithe conclusions which will be reported on in connection
with the general theory have been armived at in col-
lahoration with D, H. Salecker) who has spent a
year in Princeton Lo investigate this question.

The difference between the two relations is, briefly,
that while there are no concepiual problems to separate
the theory of special relativity from quantum theory,
there is hardly any common ground between the peneral

& perhaps irritating, It does not alter the fact that the
question of the consistency of the two theories can at
least he formulated, that the guestion of the special
relativigtic invariance of quantum mechanics by now
has more nearly the aspect of a puzzle than that of a
problem,

This is not so with the general theory of relativity,
The basic premise of this theory is that coordinates
are only auxiliary guantities which can be given
arbitrary values for every event. Hence, the measure-
ment of position, that is, of the space coordinates, is
certainly not a significant measurement if the postulates
of the general theory are adopted: the coordinates can
be g r wvalue ong waniz, The same holds for
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0 BOIMOMHOCTH SHCUEPHMENTAJILHOI0 OGHAPYKENHA
SEPKAJTBHBIX “YACTHIL
1. 10. KUB3APER, 1. 5. OKYHE, #, A, HOMEPAHYYK
HHCTHTFT TEGPETHYECROE i 3ROONEPHM ENTATEHON G2 BN TRHA?

ffoemyniasa o peianyute 27 denatipa 1965 o)

pacmame A" —-In
) v TRIGAMIT (L) aaepEalih-
H LI I FHHE BHOTORLY IMM t HAAT 1 o P Ipa-

BOLE SUIMHD, TT0 CAOPEATLHLICY MSCTHILT He

HACTHIAME HI CITBRHO, HY BONYCHILHO, HH SJISKT

AHCTRER MORIY L m B vacrauaum, o0ycaoBaedHos ofiMenoM He

JUOCTHEH R L OOO[Ee FPARMTATHONHOS B33AMOENCTINR. DFJ-E}'?H_'[' eTCH

CTROBAHILT 3 onnqeckRy Tea (apesp) wa K ReeCTBd B BOIMOEHHOUTH HX 0DIADY-
HHEHHA,

. Jeprassume sacTmgsn B CEA-NHBApRANTHOCTH

B macTonuige ppeMa NpeicTasifeTcd MOMTH HeCOMHEHHEIM, 1T0 B ONEITAX
[*4] meiictonrensio mafnwopaerca pacman Ae'—Z2n w1 CP-miusapHaHTHOCTE
HapymlaeTe, JTo 0anavaeT, uTo JKBHBAJCHTHOCTE MPABOTO W NEBOro OTCYTCT-
HYET B MHUpe HalIoaeMbX TACTHIL

' P-peunna pUARTHOCTE B OTAHYNE 0T HEHHRAPHAHTHOCTH OTHOCHTCARED Coi-
creennol rpyims Jlopenma ne TpHEOIET K PpeaiLHERM TeopeTHHecENM oCa0mE-
nefrns. JlelicTEOTeALAO, NATPpAHEHAH € ROMINERCHBIMN ROHOTHSHTAME JRET
CPopenHEBAPRAHTEYE, 10 YOUTAPHVE, aHalHTHISCKYID 0 CPT-pHBapHARTHYIO




Broken MP symmetry
Mirror particles trom GUT
Mirror particles from superstrings
Thermodynamics and Barvogenesis in the Mirror world
Mirror world at the LHC
Mirror Dark matter
Mirror astronomic objects

Mirror matter in Solar system

MACHO gravitational microlensing

Orthopositronium
Existing experimental constraints

Possible experiments




Gsu ® Ggyy
G.S'Mr = SU l;_j)),.: b2, S{WQJL & E'Tlrslj

!

Gou = |SU(3). ® SU(2)L © U(1)y]

Ng ~ (1,1,0)?
lp = |
er ~ (1,1, —2)

ur ~ (3,1,4/3)

-

Ni ~ (1,1,0)?

é; ~ (1,1,2)

iy ~ (3,1, —4/3)
dy ~ (3,1,2/3)

' ) ~ (3,2, —1/3); qr. =

T — —T t— 1
WeW,;, BB, GG,
f f [
lp < ’TEIERQ ER < TJ0€r, qr. < 7odp
r
Up < Tolp, dp « ’J"l}dj_[,




I = EF,m;F

Iy

L (udd)(udd) + sk (qqd)(qqd) + h.c.

L(udd)(udd )+ F=(qqd)(g g d ) + h.c.

f

AB=1l, ADB=l

~ 1071GeV"
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FIGURE 2. Highest energyv region of the cosmic ray spectrum as observed by the AGASA
detector. The fisures near the data points indicate the number of events in the corresponding
energy bin. The arrows show 90% confidence level npper limits. The dashed line is the expected

spectrum if the sources were cosmologicallv distributed.
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Figure 4: Mean energv of protons as a function of propagation distance through the
CMB. Curves are for energy at the source of 10%2 eV, 10*! &V, and 10%" V.
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Fig. 3. DAMA /Nal annual modulation signal (taking data from the second paper of Ref.
together with the mirror matter prediction (initial time is August Tth).




DAMA /NAI experiment

Count rate = A cos [2‘:1*

T=(140.01) vear
top=(144+22) days
“=152 (2 June)
when v, reaches its maximum

A=(0.02040.003)day kg—1keV—1




M dm
M= ( sm M )

; i’
th =nll
() =m0 A

M—M =2AE=uB, p=6-10"2eV/G,
Tose = /O, w=AE/k

sin*(VAE? £ 6m? - t).

(0]

= T4 (or ]25-31?12[{1 + (WTose)? - ) Tase)

w48 x 10%° s in the field B=1 G, WToge 2 1,

mn (1)

wt > 1,

wt < 1,



Beam experiment

. SR -
O0(——) Tezp < (260Ty) .

L ;
Tose = ;{@D.Te:pfzjl'ﬁl-

dp==3x107s7 w100 m/s, L =5m,

T..p=1 month =~ 2.5-105s, 7, >125s.



Process n — 1 —n
w= (LKZHTGSCJE,

L oy

\ () = ¢
Ol t) @nfgwﬂsc_

L

20T s ]4TEI“P < (20ngr T eap I'UE :

Dol

L. 1 Torn
Tosc = _{@Djlllfi(.—i—?,]lw-
2v 2(3155?.

Dpgr = 0.01 571, Tose > 20 s.




The storage of ultracold neutrons.

fe<vfd> 1)A= f/2wpTw)® 2) A=1/fT2,

a ~ 108 5—11 Tose = lﬂfﬂ*]]’m,

f~(5—10)s71, 7,5 > 300 — 500 s.

!

(5.474+2.85)-107%s71  (9.74+28)-107%s7L

n— H4+b., Ag~4-107s1,

A= f,fg(mETascjlgs Tose = L’f}/ghjlf'?’fwg_

wp ~2.4-10%s71, A=5-10"%g1 Toee = 0.3 — 0.4 s




The results of the neutron lifetime measurements in the beam
experiments and in the UCN storage experiments. Only the results
with uncertainties not exceeding 10 s were taken into consideration.

Beam experiments Storage experiments

891-+9 (1988, Spivak) 877410 (1989, Panul)
893.643.843.7 (1990, Byrne 1) 870+£8 (1989, Kharitonov)
880.2+3.043.8 (1996, Byrne 2) 887.6+3.0 (1989, Mampe]
886.841.243.2 (2003, Dewey)] 888.443.3 (1992, Nesvizhevsky)
882.6+2.7 (1993, Morozov)
885.440.940.4 (2000, Arzumanov)
881.43.0 (2000, Pichlmaier)
878.54+0.7+0.3 (2004, Sercbrov)

Averaged value Average value without (Serebr)
889.2+2.4 884.91+0.8
Average value including (Serebr)
881.6+0.6




UCN flow experiment.

dN Sv
= PpSip — p?ﬁ —F

dt
ddgSin
(-SJU- + Sin + Sout + '55':]

N =
o

dp 4.5 8;n
dp', ﬂ(S}'—i‘FSm‘I‘Swf"‘ajg.

P0SinSout
-‘Sr}r-’[' + Sin + Sout T )

I-iea‘ = p*sauf'i-!f{"‘l =

fj"DSS-éﬂ.Sﬂur ,ﬁ#
(S,J'-i + Sin + Sow + 5)2 .

AT = —



1 @GSSé.HSMETezp - ( Q@DSSéﬂﬁmgTerp )1,-"2
EfTGSC)E (S#+Sin+5wf+5)2 h S#"‘Séﬂ"‘gwe‘"‘t'i .

: ' ! . 1/4 ¢1/2
1 (Tezpﬁflﬂgmﬁmwj /28h

LI ZIHJP (Sﬁ + Sin + Sout + 5)3’,‘4.
po~~ 1072, Su << Sin, Sout, f=<v/d>
<d>~4V/S, Sin = Sout = 8 > 4V/(m,v),

.TEIP 'ﬂ:"l:l) 1/4 E

Tose =2 0.13( (20)

s v
Top = 25-10° s, ¢p = 10° em™ s, =100 em, s=10 cm?,
v=400 cm/s, Toe =~ 420 5.

Uy < E, B ~0.1G, Up=5x107* neV,
R = (mkoxo 2 (Up/ E)exp(—4mkxy),
ko = (2mUp)Y2/h, E ~ 0.01 neV, 2y ~ 10 cm, k ~ 10* em ™.
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